Conformational studies by NMR of the antimicrobial peptide, drosocin, and its non-glycosylated derivative: effects of glycosylation on solution conformation.
Drosocin is a cationic 19 amino acid peptide secreted by Drosophila in response to septic injury. The sequence (GKPRPYSPRPTSHPRPIRV) contains six Pro and four Arg residues which are incorporated into three repeated triplet sequences Pro-Arg-Pro. The peptide is glycosylated at Thr11 and has potent antimicrobial activity. This activity is markedly reduced on deglycosylation, but a structural basis for this has not been previously established. In the current study, the solution conformations of drosocin and its non-glycosylated derivative were determined by NMR spectroscopy and structure calculations. The NMR and structure studies showed that the peptides have significant populations of essentially random coil conformations in aqueous solution. Addition of 50% trifluoroethanol causes the development of small populations of folded conformations, mainly in the form of turns. In particular, turn elements occur near residues 4-7, 10-13, 17, and 18. No substantial difference was detected in the predominantly random coil conformation of the glycosylated and non-glycosylated forms, but there are subtle differences in the small populations of folded conformers. In particular, the turn at residues 10-13 tends toward a more extended structure on glycosylation, while there is some tightening of the downstream turn at residues 17 and 18. There are a significant number of nuclear Overhauser enhancement contacts between the sugar moiety and the peptide near the glycosylation site, consistent with a close association between them. Despite this close association, the pKa of H13, which is proximate to the glycosylation site, was found to be unaffected by glycosylation.